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the Endurant stent graft for patients with pararenal
pathologic processes treated by the chimney/snorkel
endovascular technique
Konstantinos P. Donas, MD, Giovanni B. Torsello, MD,
Gianluca Piccoli, MD, Georgios A. Pitoulias, MD, Giovanni
Federico Torsello, MD, Theodosios Bisdas, MD, Martin
Austermann, MD, and Daniele Gasparini, MD
Objective: The chimney/snorkel endovascular aortic repair
(ch-EVAR) is gaining ever-greater acceptance in the treat-
ment of pararenal pathologic processes. However, the pub-
lished experience includes mainly short-term clinical results
with combinations of several abdominal devices and types of
chimney grafts. The aim of this study was the midterm
evaluation of the Endurant stent graft (Medtronic, Santa
Rosa, Calif) as a standard abdominal device for ch-EVAR.
Methods: Between January 2009 and January 2013, pro-
spectively collected data of high-risk patients with pararenal
pathologic processes who underwent ch-EVAR with place-
ment of the Endurant abdominal device were analyzed. The
chimney graft intended for use was a balloon-expandable
covered stent. Main outcome measures were aneurysm sac
regression and chimney graft patency.
Results:A total of 187 snorkel/chimney graftswere successfully
placed in 128 patients (mean age, 76.6 years). The technical
successwas100%.Themeanpreoperativeproximal neck length
and aneurysm size were 4.7 mm and 64.8 mm (range, 48-135
mm), respectively.The postoperative new neck length after use
of chimney grafts was 18.7 6.3mm.The mean aneurysm sac
decreased signiﬁcantly (60.8 mm; 95% conﬁdence interval,
2.036-7.084; P¼.001) after amean radiologic follow up of 24.6
 17.4 months. Thirty-day mortality and midterm mortality
were 0.8% and 17.2%, respectively. Two patients (1.6%) with
single chimneys presented with late new onset of type Ia
endoleak and underwent additional tube andmultiple chimney
placement. Primary chimney graft patency was 95.7%. Free-
dom from chimney graft-related reinterventions was 93.1%.
Conclusions: Standard use of the Endurant abdominal device
for ch-EVAR in >120 patients is associated with high tech-
nical success, signiﬁcant aneurysm sac regression, and low
incidence of secondary procedures after 2-year radiologic
follow-up.These results will give signiﬁcant impetus to device
selection, facilitating the standardization of technique.*Full articles available online at www.jvascsurg.org
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http://dx.doi.org/10.1016/S1078-5884(15)00870-9The effect of trainee involvement on perioperative
outcomes of abdominal aortic aneurysm repair
Sebastian DiDato, MD, Alik Farber, MD, Denis Rybin, MA,
Jeffrey A. Kalish, MD, Mohammad H. Eslami, MD, Carla C.
Moreira, MD, Nishant K. Shah, BS, and Jeffrey J. Siracuse, MD
Objective: Although the effect of trainee involvement has
been evaluated across different specialties, their effects on
perioperative outcomes after abdominal aortic aneurysm
(AAA) repair have not been examined. Our goal was to
examine the association between resident and fellow
intraoperative participation with perioperative outcomes of
endovascular AAA repair (EVAR), open infrarenal AAA repair
(OIAR), and open juxtarenal AAA repair (OJAR).
Methods: The American College of Surgeons National Sur-
gical Quality Improvement Program data set (2005-2012)
was queried to identify all patients who underwent EVAR,
OIAR, or OJAR. Multivariate analysis was performed to
assess the association of trainee involvement with peri-
operative morbidity and mortality.
Results: We identiﬁed 16,977 patients: 12,003 with EVAR,
3655 with OIAR, and 1319 with OJAR. Propensity matching
and multivariate analyses revealed that there was no sig-
niﬁcant difference in perioperative death, cardiac arrest/
myocardial infarction, pulmonary, renal, venous throm-
boembolic, or wound complications, or return to the
operating room. However, trainee involvement in AAA
repair led to a signiﬁcant increase in operative time for
EVAR (163  77 vs 140  67 minutes; P < .001), OIAR (217
 91 vs 185  76 minutes; P < .001), and OJAR (267  115
vs 214  106 minutes; P < .001) and an extended length of
stay for EVAR (3.1  5.3 vs 2.8  4.5 days; P < .001) and
OIAR (10.6  11.8 vs 9.1  8.9 days; P < .001).
Conclusions: Trainee participation in aneurysm repair was
not associated with major adverse perioperative outcomes.
However, it was associated with an increased operative
time and length of stay and therefore may lead to increased
resource utilization and cost.Improved trends in patient survival and decreased major
complications after emergency ruptured abdominal aortic
aneurysm repair
Reshma Brahmbhatt, MD, Jennifer Gander, PhD, Yazan
Duwayri, MD, Ravi R. Rajani, MD, Ravi Veeraswamy, MD,
Atef Salam, MD, Thomas F. Dodson, MD, and Shipra Arya,
MD, SM
160 AbstractsBackground: Improved trends in patient survival and
decreased major complications after emergency ruptured
abdominal aortic aneurysm (AAA) repair. Emergency AAA
repair carries a high risk of morbidity and mortality. This
study seeks to examine morbidity and mortality trends from
the National Surgical Quality Improvement Program (NSQIP)
database, and identify potential risk factors.
Methods: All emergency AAA repairs were identiﬁed using
the NSQIP database from 2005 to 2011. Univariate analysis
(using the Student t, X2, and Fisher’s exact tests) and mul-
tivariate logistic regression was performed to examine
trends in mortality and morbidity.
Results: Out of 2761 patients who underwent emergency
AAA repair, 321 (11.6%) died within 24 hours of surgery. Of
the remaining 2440 patients, 1133 (46.4%) experienced
major complications and 459 (18.8%) died during the
postoperative period. From 2005 to 2011, there was a sig-
niﬁcant decrease in patient mortality, particularly in
patients who survived the perioperative period (P ¼ .002).
Total complications increased overall (P < .0001); however,
major complications decreased from 58.7% in 2005 to
42.6% in 2011 (P < .0001) among patients who survived
beyond 24 hours. The use of endovascular aortic repair
(EVAR) increased over the study period (P < .0001). On
multivariate analysis of patients who survived past the ini-
tial 24-hour period, advancing age (odds ratio [OR], 1.1;
95% conﬁdence interval [CI], 1.0-1.1), chronic obstructive
pulmonary disease (OR, 2.6; 95% CI, 1.7-4.1), dependent
functional status (OR, 2.0; 95% CI, 1.2-3.2), and presence of
a major complication (OR, 3.1; 95% CI, 2.0-5.0) were sig-
niﬁcantly associated with death, whereas presence of a
senior resident (OR, 0.4; 95% CI, 0.3-0.6) or fellow (OR 0.3;
95% CI, 0.2-0.6) was inversely associated with death. EVAR
was not associated with death, but was associated with 30-
day complications (OR, 0.5; 95% CI, 0.3-0.6).
Conclusions: Patient survival has increased from 2005 to
2011 after emergency AAA repair, with a signiﬁcant
improvement particularly in patients who survive past the
ﬁrst 24 hours. EVAR was not associated with mortality, but
was protective of 30-day complications. Although the total
number of complications increased, the number of major
complications decreased over the study period, suggesting
that newer techniques and patient care protocols may be
improving outcomes.Management and outcomes of isolated renal artery
aneurysms in the endovascular era
Dominique B. Buck, MD, Thomas Curran, MD, John C.
McCallum, MD, Jeremy Darling, BA, Rishi Mamtani, BS,
Joost A. van Herwaarden, MD, PhD, Frans L. Moll, MD, PhD,
and Marc L. Schermerhorn, MD
Objective: Isolated renal artery aneurysms are rare, and
controversy remains about indications for surgical repair.
Little is known about the impact of endovascular therapy on
selection of patients and outcomes of renal artery
aneurysms.Methods: We identiﬁed all patients undergoing open or
endovascular repair of isolated renal artery aneurysms in
the Nationwide Inpatient Sample from 1988 to 2011 for
epidemiologic analysis. Elective cases were selected from
the period 2000 to 2011 to create comparable cohorts for
outcome comparison. We identiﬁed all patients with a pri-
mary diagnosis of renal artery aneurysms undergoing open
surgery (reconstruction or nephrectomy) or endovascular
repair (coil or stent). Patients with concomitant aortic
aneurysms or dissections were excluded. We evaluated
patient characteristics, management, and in-hospital out-
comes for open and endovascular repair, and we examined
changes in management and outcomes over time.
Results: We identiﬁed 6234 renal artery aneurysm repairs
between 1988 and 2011. Total repairs increased after the
introduction of endovascular repair (8.4 in 1988 to 13.8 in
2011 per 10 million U.S. population; P ¼ .03). Endovascular
repair increased from 0 in 1988 to 6.4 in 2011 per 10 million
U.S. population (P < .0001). However, there was no con-
comitant decrease in open surgery (5.5 in 1988 to 7.4 in
2011 per 10 million U.S. population; P ¼ .28). From 2000 to
2011, there were 1627 open and 1082 endovascular elec-
tive repairs. Patients undergoing endovascular repair were
more likely to have a history of coronary artery disease (18%
vs 11%; P < .001), prior myocardial infarction (5.2% vs 1.8%;
P < .001), and renal failure (7.7% vs 3.3%; P < .001). In-
hospital mortality was 1.8% for endovascular repair, 0.9%
for open reconstruction (P ¼ .037), and 5.4% for neph-
rectomy (P < .001 compared with all revascularization).
Complication rates were 12.4% for open repair vs 10.5% for
endovascular repair (P ¼ .134), including more cardiac (2.2%
vs 0.6%; P ¼ .001) and peripheral vascular complications
(0.6% vs 0.0%; P¼ .014) with open repair. Open repair had a
longer length of stay (6.0 vs 4.6 days; P < .001). After
adjustment for other predictors of mortality, including age
(odds ratio [OR], 1.05 per decade; 95% conﬁdence interval
[CI], 1.0-1.1; P ¼ .001), heart failure (OR, 7.0; 95% CI, 3.1-
16.0; P < .001), and dysrhythmia (OR, 5.9; 95% CI, 2.0-16.8;
P ¼ .005), endovascular repair was still not protective (OR,
1.6; 95% CI, 0.8-3.2; P ¼ .145).
Conclusions:More renal artery aneurysms are being treated
with the advent of endovascular techniques, without a
reduction in operative mortality or a reduction in open
surgery. Indications for repair of renal artery aneurysms
should be re-evaluated.Degree of contralateral carotid stenosis improves
preoperative risk stratiﬁcation of patients with
asymptomatic ipsilateral carotid stenosis
Jelena Basic, MD, Afshin Assadian, MD, Johann Strassegger,
MD, Christian Senekowitsch, MD, Georg Wickenhauser, MD,
Spyridon Koulas, MD, Thomas Waldhör, MD, and Nikolaus
Duschek, MD
Objective: The beneﬁt of carotid surgery in asymptomatic
patients with high-grade internal carotid artery stenosis
(ICAS) is subject of intense debate, and thus improved
European Journal of Vascular and Endovascular Surgery Volume 51 Issue 1 p. 159e162 January/2016 161preoperative risk stratiﬁcation is mandatory. This study
aimed to investigate the predictive value of contralateral
ICAS (cl-ICAS) for the preoperative clinical presentation of
patients with ipsilateral ICAS (primary outcome).
Methods: This study was a post hoc analysis of a pro-
spective cohort comprising 485 consecutive patients
undergoing carotid endarterectomy for high-grade ICAS.
Patients were classiﬁed by their clinical presentation, ie,
asymptomatic (n ¼ 213) or symptomatic (within 6 months
of surgery; n ¼ 272, comprising both transient ischemic
attack [TIA; n ¼ 163] and stroke [n ¼ 109]). We investigated
the association of cl-ICAS with the primary outcome in
adjusted regression models.
Results: Mean ipsilateral degrees of ICAS were similar in
both groups (84%  10% vs 84%  11%; P ¼ .92), whereas
contralateral degrees were signiﬁcantly higher in the
symptomatic group (29%  34% vs 38%  39%; P ¼ .008).
After multivariable regression analysis, cl-ICAS >60% con-
ferred a three times higher preoperative stroke risk (odds
ratio, 3.31; 95% conﬁdence interval, 1.98-5.54; P < .001).
Inclusion of cl-ICAS signiﬁcantly improved (P ¼ .001) ipsi-
lateral combined TIA and stroke risk prediction based on
established risk factors (area under the curve, 0.66; 95%
conﬁdence interval, 0.60-0.72; P < .001).
Conclusions: Our study identiﬁes a high contralateral
degree of ICAS as an independent predictor of preoperative
ipsilateral TIA and stroke in patients with ipsilateral high-
grade ICAS. Therefore, such patients might rather beneﬁt
from elective carotid surgery and intensive postoperative
medical care.Comparative occupational radiation exposure between
ﬁxed and mobile imaging systems
Daniel E. Kendrick, MD, Claire P. Miller, MS, Pamela A.
Moorehead, MS, Ann H. Kim, MD, Henry R. Baele, MD,
Virginia L. Wong, MD, David W. Jordan, PhD, and Vikram S.
Kashyap, MD
Objective: Endovascular intervention exposes surgical staff
to scattered radiation, which varies according to procedure
and imaging equipment. The purpose of this study was todetermine differences in occupational exposure between
procedures performed with ﬁxed imaging (FI) in an endo-
vascular suite compared with conventional mobile imaging
(MI) in a standard operating room.
Methods: A series of 116 endovascular cases were per-
formed over a 4-month interval in a dedicated endovascular
suite with FI and conventional operating room with MI. All
cases were performed at a single institution and radiation
dose was recorded using real-time dosimetry badges from
Unfors RaySafe (Hopkinton, Mass). A dosimeter was
mounted in each room to establish a radiation baseline.
Staff dose was recorded using individual badges worn on
the torso lead. Total mean air kerma (Kar; mGy, patient dose)
and mean case dose (mSv, scattered radiation) were com-
pared between rooms and across all staff positions for cases
of varying complexity. Statistical analyses for all continuous
variables were performed using t test and analysis of var-
iance where appropriate.
Results: A total of 43 cases with MI and 73 cases with FI
were performed by four vascular surgeons. Total mean Kar,
and case dose were signiﬁcantly higher with FI compared
with MI. (mean  standard error of the mean, 523  49
mGy vs 98 19 mGy; P< .00001; 0.77 0.03 mSv vs 0.16
0.08 mSv, P< .00001). Exposure for the primary surgeon and
assistant was signiﬁcantly higher with FI compared with MI.
Mean exposure for all cases using either imaging modality,
was signiﬁcantly higher for the primary surgeon and assis-
tant than for support staff (ie, nurse, radiology technologist)
beyond 6 feet from the X-ray source, indicated according to
one-way analysis of variance (MI: P < .00001; FI: P <
.00001). Support staff exposure was negligible and did not
differ between FI and MI. Room dose stratiﬁed according to
case complexity (Kar) showed statistically signiﬁcantly higher
scattered radiation in FI vs MI across all quartiles.
Conclusions: The scattered radiation is several-fold higher
with FI than MI across all levels of case complexity. Radia-
tion exposure decreases with distance from the radiation
source, and is negligible outside of a 6-foot radius. Modern
endovascular suites allow high-ﬁdelity imaging, yet addi-
tional strategies to minimize exposure and occupational risk
are needed.Selected Abstracts from the Journal of Vascular Surgery: Venous and
Lymphatic DisordersDiagnostic value of the femoral vein ﬂow pattern for the
detection of an iliocaval venous obstruction
Selami Ilgaz Kayilioglu, MD, Cüneyt Köksoy, MD, and
_Iskender Alaçayır, MD
Objective: Identiﬁcation of iliocaval obstructions has tradi-
tionally been difﬁcult due to the lack of a reliable non-
invasive screening technique. Although femoral vein ﬂow
patterns have been used to detect outﬂow obstructions, the
diagnostic accuracy of indirect Doppler parameters has not
yet been fully elucidated. The purpose of this study was toestablish the diagnostic value of the femoral vein waveform
in detecting chronic iliocaval venous lesions.
Methods: Medical records of consecutive patients with
chronic venous disease classiﬁed as CEAP C3-6 between
March 2011 and December 2012 were assessed retro-
spectively. The results of common femoral vein duplex
ultrasound examinations, based on the presence or absence
of respiratory variation in the femoral ﬂow as well as its
response to the Valsalva maneuver, were compared with
contrast venography and intravascular ultrasound imaging
162 Abstractsof the inferior vena cava and the bilateral common and
external iliac veins. Three types of ﬂow patterns in the
common femoral vein were identiﬁed with duplex ultra-
sound examination: phasic ﬂow correlated with respiration,
minimally phasic ﬂow (showing some phasicity but no
cessation with respiration), and monophasic ﬂow (con-
tinuous ﬂattened ﬂow). In addition, three types of respon-
ses to the Valsalva maneuver were recorded: complete
cessation of ﬂow, reversal of ﬂow, and continuation of ﬂow.
Results: The study evaluated 86 patients (63 men, 23
women) with a mean age 40.3  1.5 years. Contrast
venography and intravascular ultrasound imaging were
used to detect venous obstructions in the inferior vena cava
and the right and left iliac veins in 16.3%, 32.6%, and 80.2%
of patients, respectively. When various ﬂow parameters
were evaluated, the combination of common femoral vein
monophasic ﬂow at rest and continuous ﬂow during the
Valsalva maneuver had the highest diagnostic value for
iliocaval venous obstructions. The sensitivity, speciﬁcity,
positive predictive value, and negative predictive value of
the combination of monophasic ﬂow at rest and unceasing
forward ﬂow during the Valsalva maneuver for the diag-
nosis of any degree of iliac venous obstruction were 38.1%,
100%, 100%, and 55.8%, respectively. The sensitivity and
negative predictive value of these diagnostic parameters
increased as the degree of obstruction increased.
Conclusions: An iliocaval venous obstruction is a frequent
feature of chronic venous disease. Doppler examination of
the common femoral vein can be used as a screening test
for iliocaval venous obstructions. The monophasic ﬂow of
the common femoral vein is a reliable diagnostic tool for
the detection of possible iliac vein obstructions.The effect of wavelength on endothermal heat-induced
thrombosis incidence after endovenous laser ablation
William P. Shutze, MD, Katherine Kane, MD, Tammy Fisher,
RN, Yahya Doud, MA, Grace Lassiter, BA, Richard Leuking,
BA, Elizabeth Nguyen, BA, and William P. Shutze, Jr, BA
Objective: We hypothesized that the incidence of endo-
thermal heat-induced thrombosis (EHIT) depends on the
laser wavelength used in endovenous laser ablation (EVLA)
of the saphenous veins.Methods: We identiﬁed patients undergoing EVLA in our
ofﬁce from 2005 to 2014 with an 810-nm (hemoglobin-
speciﬁc) or 1470-nm (water-speciﬁc) laser. We reviewed the
records for age, sex, body mass index, CEAP class, vein
diameter, vein(s) treated, adjunctive phlebectomy, energy
delivered, laser pullback times, and EHIT (closure level 3)
development. The Fisher exact test and Pearson c2 test
were used to evaluate the association between EHIT and
the categoric variables. Logistic regression was used to
evaluate the relationship between EHIT and the continuous
variables.
Results: There were 1439 veins ablated in 1109 patients
(769 female, 340 male). The great saphenous vein (GSV)
was treated in 1332, the small saphenous vein (SSV) in 78,
and both in 29 (22 procedures on accessory veins were
excluded). The CEAP C class for these patients was 1 in 0, 2
in 616, 3 in 522, 4 in 150, 5 in 51, and 6 in 98, and was not
recorded in 2. EHIT occurred in 76 cases (5.28%), in 73
after GSV ablation and in three after SSV ablation. The
810-nm laser was used in 1144 procedures, and EHIT
developed in 69 patients (6.0%). The 1470-nm laser was
used in 295 procedures, with EHIT developing in seven
patients (2.4%; P ¼ .0122 by Fisher exact test). The aver-
age energy delivered to the EHIT group (3517  1998.1 J)
was higher than for the non-EHIT group (2825.1  1491.2
J; P ¼ .0002). The average vein diameter was larger in the
EHIT group (9.3  3.8 mm) than in the non-EHIT group
(7.2  3.3 mm; P ¼ .0001). EHIT occurred in 59 of 837
cases (6.6%) undergoing simultaneous stab phlebectomy
compared with 17 of 525 cases (3.1%) undergoing only
EVLA (P ¼ .0049). Statistical analysis conﬁrmed the asso-
ciation between EHIT and CEAP class was signiﬁcant (P ¼
.0001). No differences were seen for age, body mass
index, sex, combined bilateral, and multiple or simulta-
neous GSV and SSV ablations between the two groups. A
multivariate analysis conﬁrmed that CEAP class, vein
diameter, adjunctive phlebectomy, and laser wavelength
were indeed risk factors for post-EVLA EHIT and that
energy delivered and pullback time were not.
Conclusions: Water-speciﬁc laser ﬁber wavelength (1470
nm) reduces the risk of EHIT compared with a hemoglobin-
speciﬁc wavelength (810 nm). CEAP class, simultaneous
phlebectomy, and vein diameter >7.5 mm are associated
with increased risk of EHIT after EVLA.
